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Introduction
Polar bear (Ursus maritimus) research has been ongoing in Alaska since 1967. Research was initiated to address management issues including sport and subsistence hunting, and the establishment and expected growth of the petroleum industry in Alaska and neighboring Canada. Research has focused on developing indexes of population size and trend and identifying major aspects of life history that are strong determinants of those trends. Polar bears require dens of snow and ice that remain undisturbed throughout den tenure for the successful parturition and early development of neonates.
Suitable denning habitat generally occurs on the leeward side of terrestrial banks and bluffs, or sea ice pressure ridges, where drifting snow can accumulate (Durner and others, 2003; fig. 1) . Given this requirement, the timing and distribution of maternal denning were considered important information for management decisions on the conservation of polar bears.
This report meets the information needs of natural resource agencies in their efforts to minimize interactions between human activities and polar bear maternal dens. The data are derived from a mix of reported information, nonstandardized and standardized surveys, and satellite telemetry records of polar bear maternal dens in the Beaufort Sea and neighboring regions between 1910 and 2010.
Methods of Discovery
Data in this report span a century of observations by local residents, visitors to the Arctic, industry personnel, and natural resources agents of Borough, State and Federal governments. Between 1965 and 1972 , polar bear research and management was under the jurisdiction of the Alaska Department of Fish and Game (ADFG). The Marine Mammal Protection Act (MMPA) of 1972 resulted in the transfer of all polar bear research and management to separate divisions of the U.S. Fish and Wildlife Service (USFWS). In 1993, most Department of the Interior (DOI) biological research was moved into the National Biological Survey (later renamed the National Biological Service). Another transfer of DOI research occurred in 1996 when these duties became the responsibility of USGS Biological Resources Division (Wagner, 1999) . Because these different agencies housed a continuation of the same research program, they are collectively referred to in this report as the Alaska Science Center (ASC). The ASC is presently the curator of polar bear maternal den records for the U.S. Department of the Interior.
Prior to 1980, much data on polar bear maternal dens in the Beaufort Sea and neighboring regions were collected through observations by coastal residents, guides of polar bear hunters, and through interviews with industry personnel (Lentfer and Hensel, 1980) . Additional observations were made during autumn fixed-wing aircraft surveys of nearshore habitats by the ADFG (1965, 1967, 1971) , the USFWS (1973, 1974, 1976) , and by the USFWS during March and April (1973 , 1974 , 1975 Lentfer and Hensel, 1980) . Opportunistic observations of maternal dens were recorded during spring (March and April) mark-recapture research (Lentfer, 1975; Lentfer and others, 1980) in northwestern and northern Alaska by the ADFG and the USFWS .
From 1980 through 1994, capture-mark-recapture efforts were intensified to estimate the population size of polar bears in the southern Beaufort Sea others, 1986, 2001) . These efforts involved 4-6 weeks of fieldwork each spring and 4-5 weeks during some autumns. In 1981, radio tracking began after the development of very high frequency (VHF) radio transmitter collars that were suitable for deployment on adult female polar bears. In 1985, the ASC deployed the first successful satellite-linked radio transmitters (Platform Transmitter Terminal, or PTT) on polar bears. Between 1985 and 1994, VHF and PTT units provided data on polar bear movements, distribution, habitat use, and maternal denning. Beaufort Sea-wide standardized VHF surveys were conducted by aircraft four times each winter during 1983-87, and twice each winter during 1988-91. A primary goal of these surveys was to collect data on the distribution of polar bear maternal dens (Amstrup and Gardner, 1994) . Following 1985, location and sensor data from PTTs deployed on female polar bears in the Beaufort and Chukchi Seas (Garner and others, 1990) enabled the remote identification of maternal dens (Amstrup and Gardner, 1994; Fischbach and others, 2007) . The ASC also continued to record observations reported by Borough, State, and Federal agencies, local residents, industry personnel, and other groups and individuals. Maternal dens were also observed and recorded by ASC personnel incidental to standard searches for polar bears during nearshore capturerecapture and radio-collaring efforts. The development of VHF radio tags combined with standardized high-altitude radio-tracking surveys of the Beaufort Sea and the deployment of PTTs provided data of maternal dens that was largely free from geographic biases inherent in other types of observations. Data resulting from these tracking methods allowed the ASC to develop a better understanding of the distribution and timing of polar bear maternal denning in Alaska and neighboring regions.
Following a hiatus in data collection that began in 1995, the ASC resumed polar bear field research in autumn 1997 (Regehr and others, 2006) . Spring and autumn field research were conducted until 2001, after which the late-autumn ice formation that became typical prevented autumn captures. Between 1997 and 2010, the ASC continued to deploy PTTs and some VHF radio tags. Recent assessments of the distribution of maternal denning have been performed entirely with PTT data (Fischbach and others, 2007) . Additional data have been collected through restricted VHF telemetry surveys over the nearshore Alaska Beaufort Sea, experimental surveys with Forward-Looking Infrared (FLIR; Amstrup and others, 2004) over likely polar bear denning habitat (Durner and others, 2003) , and reports from local residents, industry personnel, and visitors to northern Alaska.
Because of the diversity of data sources and the substrate choice of polar bears (sea ice, fast ice, or land) the spatial resolution of the den location data varies. Many reported observations were recorded to the nearest minute of latitude and longitude because they were estimated from a hunter's memory of where a den was observed many years prior. Conventional, FLIR, VHF tracking, and PTT tag relocation observations were usually recorded to the nearest tenth to hundredths of latitude and longitude minute. Additionally, satellite observation location quality was dependent on signal quality. Most PTT locations, however, were ± 1.7 km of the true location of the animal (Fancy and others, 1988) .
Because sea ice continually drifts (with the exception of nearshore fast ice), sea ice den locations are reported for a single point of the den tenure (generally the den entrance period, if available) and do not reflect the movement of the den during a winter of ice drift. Only measures of terrestrial or fast ice den sites visited on the ground or recorded near ground level from an aircraft with a Global Positioning System (GPS) receiver are within 100 m of the true location of the den.
Follow-up visits to dens, either by low-level aircraft reconnaissance or on-ground measures by personnel, resulted in improved estimates of den locations. For example, many dens discovered by satellite telemetry during early winter were surveyed with aerial VHF telemetry in late winter. The VHF telemetry location would supersede the previous satellite telemetry-derived location. Likewise, dens may have been visited on the ground following their discovery by satellite telemetry or VHF telemetry. Because ground-visits were the most precise mode of location determination, these superseded prior locations derived from either telemetry method. This process often resulted in minor changes of the recorded den location as new data became available. The records provided in this report are the best current estimate of a den location as of 2010. Subsequent observations of recently discovered dens (that is, during the year of this report) may refine those location estimates.
Field descriptors for each data record (see appendix 1) include the ASC assigned den identification number (DenId), the year that cubs would have emerged from the den (Spring_ year), the data source (Data_Source), encounter method (Discovery_method), and location in decimal degrees (latitude and longitude). Field observations made prior to 1995 were recorded in North American Datum 1927 and post-projected as World Geographic Datum 1984. All Argos observations and field observations made after 1994 were recorded in World Geographic Datum 1984. The data provided here are maternal den locations, where "maternal den" represents a structure that was used by a pregnant bear to give birth to young and, should parturition be successful, continue to be used as shelter for developing neonates during late winter and early spring in the year following parturition. Whether a structure was a maternal den was determined by assessing the timing and duration of den tenure, assessment of temperature, activity and signal quality from PTTs, direct observations of females with neonates, visual inspection of the den following departure of the family, and visual inspection of the ground following snow melt. The USGS den data base also includes records of temporary dens not used for parturition, autumn exploratory dens that were apparently deemed unsuitable by the bear, FLIR hotspots that later showed no evidence of being a maternal den, and erroneous or questionable reports from other parties. These other records, which showed no compelling evidence that they were maternal dens, are not provided in this report. Because these other observations are excluded from this report, the reader will note gaps in consecutive DenID records in appendix 1.
Distribution of Den Locations
As of spring 2010, a total of 392 records of polar bear maternal dens had been collected by the ASC (appendix 1). This database included observations reported by other individuals or institutions (Discovery_method = REPORT, n = 69), observations from polar bear field research (Discovery_method = CONVENTIONAL, n = 40), dens encountered by FLIR surveys (Discovery_method = FLIR, n = 13), dens located by VHF telemetry relocations (Discovery_method = VHF_RADIO, n = 101), and dens discovered by satellite radio telemetry (Discovery_method = SATELLITE, n = 169 The encounter (discovery) method strongly influenced the observed distribution of den locations. SATELLITE and VHF_ RADIO observations were distributed throughout the Beaufort and Chukchi Seas ( figs. 2A and 2B) . REPORT, FLIR, and CONVENTIONAL observations, however, occurred mostly near shore and on land ( figs. 2C and 2D ). The distribution of dens discovered by VHF telemetry also was dependent on the time period that the data were collected. Whereas VHF telemetry data collected between 1983 and 1991 were through systematic Beaufort Sea-wide surveys (Amstrup and Gardner, 1994) , VHF telemetry missions after this period were restricted to nearshore regions ( fig. 3) . 
Summary
Records of maternal den locations in the Beaufort Sea and neighboring regions maintained by the U.S. Geological Survey, Alaska Science Center are provided to the public. Users are cautioned that observations of maternal dens are dependent on the method of data collection; thus, certain methods may provide a better representation of den distribution than others. 
